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SCREW PUMP 




The invention relates to a screw pump. 

W I 

5 A screw pump comprising two extemally threaded rotors mounted in a pump body 
and adapted for counter-rotation in the body with intemneshing of the rotor threads 
is well known. Close tolerances between the rotor threads at the points of 
intermeshing and with the internal surfaces of the pump body cause volumes of 
gas being pumped between an inlet and an outlet, tp .be trapped between the . 
10 threads of the rotors and the internal surface of the pump body and thereby urged 
through the pump as the rotors rotate. 

Such screw pumps are potentially attractive because they can be manufactured 
with few working components and they have an ability to pump from a high 
15 vacuum environment at the pump inlet down to atmospheric pressure at the pump 
outlet. As a result, a screw pump may be employed as a backing pump for a 
secondary pump, such as a turbomolecular pump, for evacuating a process tool, * 

■A. 

- If a screw pump tias a -suffteiently high-capacity, two turbomolecular pumps could 
20 be simultaneously backed by a single screw pump by connecting the exhausts of 
the turbomolecular pumps to the inlet of the screw pump via a common backing 
line. However, In such an anangement, any variation in the flow rate of pumped 
gas exhaust from one of the turbomolecular pumps could change the fluid 
pressure within the common backing line, which in tum would affect the 
25 performance of the other turbomolecular pump exhausting into the common 
backing line. In view of this, typically each secondary pump is backed by a 
respective pump. 

It is an aim of at least the preferred embodiment of the present invention to provide 
30 an improved screw pump which can simultaneously back two pumps whilst 
substantially avoiding the aforementioned problem. 
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In a first aspect, the present Invention provides a screw pump comprising a 
cJiamber defining with first and second externally threaded rotors mounted on 
respective shafts and adapted for counter-rotation within the chamber a plurality of 
., . ffowpajth? having resp€>Qtiv© fltudinlete. .^. 



5 



By providing two inlets for the chamber, separate flow paths can be defined within 
the chamber, the flow paths being isolated from each other by the screw pump 
mechanism until the paths merge at, for example, the pump outlet. By isolating 
the fluid passing along .one flow path from the fluid passing along the other, 
io pressure difl^erentials betWeen the'f irst and second iFlow paths can be substantially 
maintained, and so any fluctuation in the pumping rate of one pump connected to 
the screw pump does not significantly affect the perfomiance of the other pump 
connected to the screw pump. Thus, a single screw pump can be provided for 
backing simultaneously two secondary pumps, reducing the cost and size of the 
15 footprint of a pumping arrangement for two process tools. 

In a preferred embodiment, the inlets are located towarcis or at a low pressure side 
of the chamber, and a fluid outlet is located towards or at a high pressure side of 

• ^ 'the chamber:^ For example, the' inlets -may beifonned in a cemmon -surface 

20 defining the chamber, and may be located on a common plane, for exampi©, 
substantially perpendicular to rotational axes of the shafts. Alternatively, or in 
addition, an inlet can be provided in a side wall of the chamber, thereby providing 
inter-stage porting. 

25 Preferably, a first flow path is defined between the internal surface of the chamber 
and the external surface of the first rotor, and a second flow path is defined 
between Jie internal surface, of the. chamber and .tlie external surface of the 
second rotor. 



30 In a second aspect, the invention provides a pumping arrangement comprising a 
... : ?5''.^)y.PH'^P5i«!:^°'^?'!^?".*l°9^^^^ Piping unit having an exhaust connected 
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to a first inlet of the screw pump and a second pumping unit having an exhaust 
connected to a second inlet of the screw pump. 

Preferred features of the present invention will now be described,- by way of 
5 example only, with reference to the accompanying drawing, which illustrates a 
cross-section of an embodiment of a screw pump according to the invention. 

The pump 10 includes a pump body 12 having a top plate 14 and a bottom plate 
.16 defining a. chamber 18 therebetween. First and second fluid inlets 20.,. 22 to 
10 the chamber 18 are formed in the top plate 14, and a fluid outlet 24 from the 
chamber 1 8 is formed in the bottom plate 1 6. 

The pump 10 further includes a first shaft 26 and, spaced therefrom and parallel 
thereto, a second shaft 28 having longitudinal axes substantially orthogonal to the 

15 top plate 14 and bottom plate 16. Bearings (not shown) are provided for 
supporting the shafts 26, 28. The shafts 26, 28 are adapted for rotation within the 
chamber 18 about the longitudinal axes in a contra-rotational direction. One of 
the shafts 26, 28 is connected to a drive motor (not shown), the shafts being 
.. ... . -coupled-together by means -of timing- gears (not shown) -so '-that 4n *use the -shafts » 

20 26, 28 rotate at the same speed but in opposite directions. 

A first rotor 30 is mounted on the first shaft 26 for rotary movement within the 
chamber 18, and a second rotor 32 is similarly mounted on the second shaft 28. 
Each of the two rotors 30, 32 are of generally cylindrical shape and has a helical 
25 vane or thread 34, 36 respectively formed on the outer surface thereof, the threads 
intermeshing as illustrated. The shape of the rotors 30, 32 and in particular the 
shapes of the threads 34, 36 relative to each other and to the inner surface of the 
pump body 12 are calculated to ensure close tolerances with the inner surface of 
the pump body 1 2. 

30 

In use, the exhaust of a first secondary pump, such as a turbomolecular pump, is 

• • • t . • • • • 

■" . - * » 

connected to a first inlet'20, and the exhaust of a second secondary pump is 
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connected to the second inlet 22. Rotation of the pump shafts 26, 28 pumps fluid 
entering the pump 10 via the first inlet 20 to pass along a first flow path 38 defined 
between the internal surface of the pump body 12 and the thread 34 of rotor 30, 
. ^nd.P4mps fluid entering the pumpJO via the secQndJnlet.22 tq^pass alonga r 
second flow path 40 defined between the internal surface of the pump body 12 
and the thread 36 of rotor 32, the flow paths 38, 40 merging at the outlet 24 where 
the pumped fluid is exhaust from the pump 10 at or around atmospheric pressure. 

By defining two flow.paths 38, 40 isolated .from each.other by the rotors 30, 32 
until the paths merge at the pump outlet 24, pressure differentials between the 
flow paths 38, 40 can be substantially maintained, and so any fluctuation in the 
pumping rate of one of the secondary pumps does not significantly affect the 
performance of the other secondary pump. Thus, a single screw pump 1 0 can be 
provided for backing simultaneously two secondary pumps, thereby reducing the 
cost and size of the footprint of the pumping arrangement for two process tools. 

In summary, the invention provides a dual inlet screw pump, in which a chamber 
defines with first and second externally threaded rotors respective fluid flow paths 
within the- chamberv -This can enable fluid entering the pump via the 'first inlet to- 
be pumped substantially in isolation from fluid entering the pump via the second 
inlet. 



Best Available Copy 



-5- 



M03B327/ASB 



CLAIMS 



A screw pump comprising a chamber defining with first and second 
externally threaded rotors mounted on respective shafts and adapted 
for counter-rotation within the chamber a plurality of flow paths 
having respective fluid inlets. 



10 



2. 



A screw pump according to Claim 1 , wherein the inlets are located 

towards or at.a low pressure side of the chamber, and a fluid outlet is 

*_ . • ... - • . • . , • ' 

located towards or at a high pressure side of the chamber. 



3. 



A screw pump according to Claim 2, wherein the inlets are formed in 
a common surface defining the chamber. 



15 4. 



A screw pump according to any preceding claim, wherein the inlets 
are located on a common plane. 



20 



25 



30 



5. 



6. 



8. 



A screw pump according to any preceding claim, wherein the Yibw 
pathsHnerge- at a fluid outlet of the chamber. ■ - 



A screw pump according to any preceding claim, wherein a first flow 
path is defined between the internal surface ofthe chamber and the 
external surface of the first rotor, and a second flow path is defined 
between the internal surface of the chamber and the external surface 
of the second rotor. 

A screw pump according to any precedirig claim, wherein the 
pressure at one of the inlets during pumping is higher than the 
pressure at another of the inlets. 

A screw pump substantially as herein described with reference to the 
accompanying drawing. 



I 
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9. 



» » 



A pumping arrangement comprising a screw pump according to any 
preceding claim, a first pumping unit having an exhaust connected to 
a first inlet of the sc/e.vv puprip aod.a .siepood .pwrriping unit havintg.an 
exhaust connected to a second inlet of the screw pump. 
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ABSTRACT 

. .. The invention provides a dual inlet screw pump, in which a chamber- 1 8 defines . . • - 
5 with first and second extemally threaded rotors 30. 32 respective fluid flow paths 
within the chamber 1 8. This can enable fluid entering the pump via a first inlet 20 
to be pumped substantially in isolation from fluid entering the pump via the second 
inlet 22. 

10 (figure 1) 
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